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Peptide is one important basic substance of life, involving in every aspect of life 
activity. Most of the structural units in peptides are chiral amino acids, causing their 
abundant chiral resources. With intramolecular chirality transfer, the asymmetrical 
information of individual amino acid residue can influence the structure and function 
of the whole peptide chain, while intermolecular chirality transfer plays a key role in 
the specific recognition and binding process between peptides and their substrates. 
Thus the character of chirality transfer in peptides and their derivatives is focused, 
which is instructive for the designing of peptide-based drugs, asymmetric 
organocatalysts as well as the interactions between biological molecules. 
The origin of homochirality is one hotspot and challenge in chirality science, which 
is concerned as one important issue in life science and has been debated for decades, 
but without consensus till now. Constructing chiral selectivity, chiral amplification 
and supramolecular helical polymers research systems by taking use of peptides or 
peptidomimetics can deepen the understanding of the origin of homochirality in 
prebiotic earth as well as guide the synthesis and purification of chiral compounds, 
and also can be applied in developing novel biomimetic materials. 
In this dissertation, a series of azapeptides containing β-turn structures are designed 
and synthesized by taking C-terminal N-amidothiourea as structural motif and 
introducing short-peptide unit, which are successfully applied in the research systems 
of intramolecular and intermolecular chirality transfer, chiral selectivity, chiral 
amplification and supramolecular helical polymers. 
The dissertation consists of five chapters. 
In Chapter 1, chirality, azapeptides and β-turn are introduced briefly at first, then 
research progress of chirality transfer in peptides and their derivatives, chiral 
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and at last the design thoughts and research contents of this dissertation are presented. 
Chapter 2 reports glycinylphenylalanice dipeptide based N-amidothiourea GF, 
which can be regarded as thioamide of azapeptides and affords a new entry to β-turn 
structural motif. The created β-turn structure can be readily identified by a CD signal 
at 270 nm assigned to the achiral phenylthiourea chromophore, resulting from 
chirality transfer induced by intramolecular hydrogen bonding. The β-turn structure in 
GF is not only more stable than that in azapeptides, it is meanwhile more labile to 
anion binding, both be attributed to the stronger acidity of thioureido NHs. These 
observations together with the interesting chirality transfer in both the dipeptide based 
N-amidothiourea and its anion binding complex may help guide the design of 
peptidomimetic pharmaceuticals. It also establishes a new entry to chiral thioureas of 
intensive current interest in organocatalytic asymmetric synthesis. 
Chapter 3 describes a small library of the dipeptide based N-amidothioureas 
(azatripeptides) containing β-turn structure, in which the two amino acid residues in 
the dipeptide backbone being either both chiral or one achiral one chiral. Two types of 
β-turn structure were identified, which are dictated by the existence or not of a 
five-membered ring hydrogen bond between the two amino acid residues. All the 
examined azatripeptides exhibit CD signal at 270 nm from the C-terminal achiral 
phenylthiourea chromophore, which is approximatively a linear addition of the 
individual contributions from the two chiral amino acid residues in the dipeptide 
residue. This linear additivity is also operative in the acetate anion binding complexes 
of these azatripeptides, despite with differed proportional coefficients. These 
observations confirm the chirality transfer or conformation communication along the 
backbone of the azatripeptides and their anion binding complexes, from the 
N-terminus to the C-terminus and could be instructive in designing peptide-based 
drugs as well as thiourea based asymmetric organocatalysts. 
Chapter 4 presents heterochirality in the bilateral symmetrical reaction of racemic 
N-acylamino acid based acylhydrazines with symmetric achiral Ph(NCS)2, which can 
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amount of the achiral reactant Ph(NCS)2. Both inter- and intramolecular hydrogen 
bonds are operative here for the appearance of heterochirality. The β-turn structures 
establish asymmetric communication between the two distant chiral amino acid 
residues in the reaction products. The stronger intermolecular hydrogen bonds 
between homochiral portions in the heterochiral product cause its less solubility than 
the homochiral ones, which provides the thermodynamic driving force for the 
heterochirality, whilst the difference in the reaction rate constants shapes the reaction 
kinetically. We believe that bilateral symmetrical reactions may have affected the 
evolution of homochirality in a universe governed by symmetrical laws and our 
findings provide a new perspective for the origin of homochirality of life under 
prebiotic environments, especially in the ideal place for the origin of life, the 
submarine hydrothermal vents that provide the high temperature condition. 
Chapter 5 develops stable supramolecular helical polymers by peptide-mediated 
thioureas containing β-turns. With inter- and intramolecular hydrogen bonds, π-π 
stacking and hydrophobic interactions, the enantiomers can self-assemble to form 
left-handed or right-handed supramolecular helical polymers in water, respectively. 
These helical polymers are stable and insensitive to temperature, causing self-sorting 
of the mixtures of polymer, even after annealing. Besides, the monomer mixtures can 
also co-assemble in water to form helical polymers with self-sorting character. Hence 
peptide-mediated supramolecular helical polymers in water with heat resisting 
character are constructed to mimic the helical structures of peptides and proteins, 
which are instructive for the preparation of stable helical polymers as well as for the 
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